HYPODERMIC SYRINGE NEEDLE ASSEMBLY 
AND METHOD OF MAKING THE SAME 



REFERENCE TO RELA™" APPT JCATION 

This application is a continuation-in-part of 10/157,885, filed May 31, 2002, which is a 
continuation-in-part of 10/133,491, filed on April 29, 2002, which is a continuation-in-part of 
09/613,753, filed July 11, 2000, which is a continuation-in-part of 09/471,094, filed December 
23, 1999. The disclosure of the applications cited above is incorporated by reference herein. 
Additionally, the disclosure of each of the following applications having Owais Mohammed 
named as inventor is incorporated by reference herein: 09/21 8,040, filed December 22, 1998; and 
09/316,047, filed May 21, 1999. 

BACKGROUND OF THE INVENTION 

The present invention generally refers to hypodermic syringe needles for medical 
use. More particularly, the invention relates to hypodermic safety needles which retract 
into a container when not in use, preventing unintentional contact with the needle. 
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Prior art injection needles feature hollow needles which extend through a plastic 
hub. To prevent a user from accidentally pricking himself with the point of a needle, the 
needle is covered with a removable cover. Such covers frictionaUy engage the plastic hub, 
and may be readily removed once the needle is attached to a syringe barrel. After use, the 
5 cover may be reattached to the needle assembly, which is then separated from the syringe 
barrel and discarded. However, there is an unacceptable risk of accidental injury resulting 
from contact with the point of the needle during the recapping step. This is particularly 
dangerous as biological fluids contaminating the needle could enter the user's 
bloodstream An improved means of covering a used injection needle is needed. 
10 A wide variety of needles having a means for shielding a syringe needle from 

accidental contact with a user's fingers have been developed. For example, U. S. 
4,900,311, 'Hypodermic Syringe", issued to Stem on Feb. 13, 1990, relates to a 
hypodermic syringe having a syringe barrel, an injection needle attached to the syringe 
barrel, and a needle guard of elliptical cross section disposed around the syringe barrel. 
15 The needle guard may be moved from a first position which covers the needle to a second 
position which exposes the needle. When the guard is in the second position, tabs on the 
interior of the guard engage slots on the syringe barrel, locking the guard into position. 
When the tabs are released from the slots by squeezing the elliptical guard along its 
longitudinal axis, a spring causes the guard to move into the first position, hiding the 
20 needle. The entire syringe assembly is then discarded. 

This device, while useful, does have certain drawbacks. The syringe barrel used 
with this assembly has a highly specialized structure; a generic syringe barrel cannot 
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readily be substituted. Also, the syringe barrel cannot readily be sterilized and reused. No 
provision for separation of the needle from the syringe barrel without removing the syringe 
needle from the protective needle guard is provided. Finally, there is the risk of 
accidentally squeezing the elliptical needle guard, causing the spring to move the needle 
5 guard into a position which conceals the needle prior to use of the needle. 

U. S. 4,664,654, "Automatic protracting and locking hypodermic needle guard", 
issued to Strauss on May 12, 1987, relates to a two-piece needle shield comprising a 
sliding member and a stationary member. A latch holds the sliding member in position. 
10 When the latch is released, a spring causes the sliding member to retract inside the 

stationary member, exposing the needle. However, this device causes the user to place his 
hand in proximity to the needle at the time it is exposed, increasing the likelihood of injury 
from accidental contact with the needle. 



15 Tj. S. 5,246,428, "Needle Safety Mechanism", issued to Falknor on Sept. 21, 

1993, relates to a needle safety mechanism comprising a base adapted to be fixed with 
respect to the needle, and a sheath which is movable between a first position which 
exposes the needle and a second position which covers the needle. A latch cooperative 
between the base and the sheath may be used to releasably latch the sheath in the position 

20 which covers the needle. A spring biases the sheath into the needle covering position. No 
mechanism for latching the sheath in a position which exposes the needle is provided, 
however. This may be an inconvenience for workers who wish to see the precise spot 
where they are administering an injection. 
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U. S. 5,279,579, "Self-recapping Injection Needle Assembly", issued to TVAmico 
on Jan. 18, 1994, relates to a self-capping injection needle assembly which includes a hub 
shdably positioned within a cylindrical cover adapted to receive a syringe barrel, and a 

5 needle mounted on the hub. A spring biases the hub into a position in which the needle is 
contained within the tubular cover. When the spring is compressed, the hub may slide into 
a position which exposes the needle. The hub includes a pin which shdably engages a 
longitudinal groove in the tubular cover. The groove includes a transverse leg adapted to 
receive the pin. When the pin is positioned in the transverse leg, the hub is releasably 

1 0 locked into a position which exposes the needle. The hub has a threaded female joint 
which may be screwed onto a syringe barrel having a corresponded threaded male joint. 
Different size tubular covers may be used for different size syringe barrels. 

This device has certain disadvantages. First, in a medical environment time is often 
1 5 a critical factor. A more rapid method of affixing a needle to a syringe barrel than 

screwing it on is desirable. Also, only syringe barrels with a specific type of joint adapted 
to mate with the hub are usable with this device. Most commonly used medical syringe 
barrels have frusto-conical tips which fiictionally engage syringe needle hubs having 
rfusto-conical cavities therein; such commonly used barrels cannot be used with the 
20 threaded connections envisioned by r£Amico. D'Amico requires that a hub having a 
specific diameter must be used with a tubular cover having an inner diameter which is 
substantially equal to the hub diameter. Most commonly available syringe needle hubs 
have a single standard size, and cannot be used with a range of tubular cover sizes. 
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Therefore, D'Amico 's invention necessitates creation of a range of expensive and 
specialized syringe needles having a range of hub sizes. Also, since the diameter of 
D'Amico 's hub is very nearly equal to the interior diameter of the tubular cover, it is 
difficult to insert a hub having a protruding pin into the cover. An easy method of 
5 assembling such a device is desirable. 

There is a long-felt need in the art for a safety needle assembly having a retractable 
needle which may be easily assembled, and which may be used with commonly available 
syringe barrels having frusto-conical tips which frictionally engage a syringe needle 
10 assembly. The required safety needle assembly must also avoid the other disadvantages of 
known prior art devices. It is an object of this invention to provide such a safety needle 
assembly. 



SUMMARY OF THE INVENTION 

The present invention provides a disposable hypodermic syringe needle which retracts into 
a container for safe disposal. The retractable needle assembly comprises: 

a needle assembly, said needle assembly comprising a hub having an anterior end 
and a posterior end, a hollow needle passing through the hub and projecting from the 
20 posterior end of the hub; and a tubular sleeve connected with a peripheral edge of the hub 
and projecting from the anterior end of the hub, said sleeve having a radially directed hole 
therethrough; and 
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a tubular sheath having a wall with a radially directed hole therethrough, an 
anterior end, and a posterior end, said posterior end having an opening therethrough. 
The needle assembly is positioned within the tubular sheath with the hollow needle being 
directed toward the opening in the posterior end of the sheath. The needle assembly may 
5 be moved reversibly along the axis of the sheath between an exposed position in which the 
hollow needle passes through the opening in the posterior end of the sheath and a 
retracted position in which the hollow needle is contained within the tubular sheath. 
The retractable needle assembly further comprises a plurality of locking mechanisms, each 
designed to lock the needle assembly into a specified position. The needle assembly 
10 comprises a means for reversibly locking the needle assembly in its exposed position; a 
means for reversibly locking the needle assembly in its retracted position; and a means for 
permanently locking the needle assembly in its retracted position. In one embodiment, the 
permanent locking means comprises a radially- directed peg mounted on an exterior 
surface of the tubular sheath so that one end of the radially-directed peg is adapted to be 
15 pushed inwardly through the hole in the wall of the tubular sheath and through the hole in 
the tubular sleeve. This end of the radially- directed peg may not be withdrawn through 
the hole in the tubular sleeve after it has been pushed through the hole in the tubular 
sleeve. Other embodiments of the permanent locking means are also feasible. 
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Preferably, the tubular sheath or container features a tubular wall having a 
longitudinal slot therethrough. One end of the container is open so that a syringe barrel 
may be received therein. The second, or posterior, end of the container has an opening 
which is sufficiently large to allow a hypodermic needle to pass therethrough, but is too 
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small to allow the hub or a syringe barrel to pass therethrough. A spring may engage the 
hub of the needle assembly and a ridge on the interior of the wall of the second end of the 
container. This spring biases the hub away from the second end of the container so that 
the needle attached to the hub is hidden within the container. When the spring is 
5 compressed, the needle is able to pass through the opening of the posterior end of the 

container. A pin attached to the annular sleeve is slidably engaged by the longitudinal slot 
in the container wall, holding the needle within the container while allowing it to slide 
back and forth. A knob mounted on the pin is positioned outside the container. The knob 
is too large to pass through the longitudinal slot, and acts to position the hub of the needle 
10 along the axis of the container. When the knob is pushed toward the second end of the 
container, the hub moves toward the second end of the container, compressing the spring 
and causing the needle to emerge through the second open end of the container. A means 
for reversibly engaging the knob when the spring is compressed is also provided. This 
allows the needle to be retained in an exposed position. 
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The needle may be frictionally secured to a syringe barrel having a plunger slidably 
mounted therein. More specifically, a syringe barrel having a tip is secured to the needle 
assembly by inserting the tip of the syringe barrel into the cavity of the annular sleeve until 
the barrel tip is frictionally secured to the barrel sleeve. Additional features of the 
20 invention will be described in the detailed description of the preferred embodiments. Any 
syringe barrel having an appropriately shaped tip may be used with the inventive needle 
assembly. 
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m invention «, be anacbed .0 an IV .ube and used for intravenous .Ration of 
«, Also, anrodifiedneedle a double-ended bypodermic needled - 

affixed to a bub maybe used to witidraw samples of venous blood. 

DESCRIPTION OF THE DRAWINGS 

Figs. ,. ffluara.es a side view of a preferred needle assembly for use intbe syringe 

assembly of this invention. 

Rg . ,b, lo, andldmustratecross-seotional views ofpreferred needle assembly. 

Kg . Id illustrates an end view of tbe needle assembly of Fig. la. 

Fig ,2and3 snow grooved containers designed* contain.be needle of Fig. la. 

Fig . 4 sbows a retractable bypodermic saf«y needle win* a container, witb me 

needle in a retracted configuration. 

Fi8 . 5 sbows a retractable bypodermic safety needle witbiu a container, wifia fire 

needle in an exposed configuration. 

Fig, 6a throngb 6g snow various embodiments of looking mecbanisms to bold a 

retractable needle in an exposed configuration. 

Figs. 7, 8a, Sb, So, 9a, 9b, 9c, 9d, 9e, % 10a, 10b, 10c and lOd snow mecbanisms 
2q t0 baeversibly look a retraotaMe needle in a retraced configuration 

Fig. ,1 is an exp.odedview of.be syringe of.be curren. invention, snowing bow 

the pieces are assembled. 
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Fig. 12 illustrates the parts used to form an alternate version of the container of 

Fig. 2. 

R g . 13 is an exploded view of the retractable hypodermic safety needle within a 

container shown in Fig. 12. 
5 Figs. 14 and 15 show a modified version of the apparatus of Fig. 4. 

Figs. 16 and 17 show a second modified version of the apparatus of Fig. 4. 
Fig. 18 shows a modified version of the needle assembly of Fig. la, for use in 

taking blood samples. 

Fig . 19 snows an apparatus for taiing blood samples, using the needle assembly of 

10 Fig. 18. 

Fig. 20 shows how rigid ring 9a fits onto the tubular container of Fig. 2. 
Fig. 21 shows the apparatus of Fig. 19 in use. 

Fig. 22, 22a, 23a, 23b, 23c, 25c, and 25d show a needle assembly featuring an 
adjustable-length tube. 

13 Fig, 24a, 24b, 25a, and 25b snow different embodiments of me adjustable-lengm 

tube. 

Fig. 26 shows the apparatus of Fig. 22 in use. 
Fig. 27 shows a needle assembly for use with a catheter. 
Fig. 28 shows a retractable needle for use with a catheter. 
20 Fig. 29 shows a preferred housing design for use with a catheter. 

Fig. 30 shows the needle assembly of Fig. 28 with a catheter attached thereto. 
Figs. 3 la through 3 Id show a catheter adapted for use with the catheter assembly 
of claim 27, said catheter having a stopcock assembly. 
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Rg, 32a, and 32b show means for reversible locking a needle assembly in the 

retracted and exposed positions, 

Fig . 32c shows a means for reversibry locking a needle assembly in the exposed 

position using a tapered slot. 

5 

Fig. 32e showsa tapered she'ath with,* tapered .slot. 

Fig 33a shows a sectional view of permanent needle locking means in the open 
position. 

Fig33bshowsasecUonalviewofthemeansofFig.32ainthelockedposition. 

10 Fig. 33c shows a blind hole in the cross piece of Fig. 33a 

Fig 33d shows a blind hemispherical hole in the cross piece of Fig. 33a. 
Fig. 34a shows a sectional view of another one of the permanent locking 

mechanisms in the unlocked position. 

Rg 33b shows the embodiment of Fig. 34a in the locked position. 
Fig 33c is a plan view of the device of Fig 33a. 

Fig.34a shows another permanent locking mechanism of the invention in the 
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unlocked position. 

Fig .34b shows the embodiment of Fig. 34a in the locked position. 

Fig. 34c is a plan view of the device of Fig. 34a. 
20 Fig. 34d is an elevation view of the guard of Figs. 33 and 34. 

Fig. 34e is an alternate embodiment of the device of Fig. 34a. 

Fig. 35a is a partial sectional view of an alternate embodiment of the mvention. 

Fig 35b is a plan view of Fig. 35a showing the reversible tapered locking slot. 
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Fig. 35c is a rotated plan view of the device of Figs. 35a. 

Fig 35d a sectional view of the tubular connector of Fig.35. 

Fig.35e is a sectional of another tubular connector of Fig. 35. 

Fig 35 f is an alternate locking means for the device of Fig. 35a. 

Fig Soais apartial sectional view of another embodiment of the invention. 

Fig 36bisaplanviewofthedeviceofFig.35ahavingataperedslot. 

Fi , 37 is a partial sectional view of an alternate embodiment of me mvention. 
HG. 37 a is an alternate embodiment of the invention of Fig. 37. 
Fig. 37 b is another embodiment of the invention of Fig.37a. 
Fig. 38 is an alternate embodiment of the invention of Figs 33a-33d. 
DETAILED DESCRIPTION 

Tfce needle used in A. present b » » * 

end^a^^capp^^UeUpome^nasa 
^^e.^is.e^an^d^edou,— e I o fa >es^eW-a 

^ bore passing thxougn the sip and the dosed end of the barteL 
n— — * — 
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l. f .^- TO ,--^,o — -.3- 

surroimuius lieT _Lo C ® connector on the 

rfop- of the tubular sleeve engages the 
^ge barrel, while a flange 3 a on the extenor surface of tie tu 

20 «^^J-*-*^^"^** 

• hCT 7 is affixed to the outer surface of sleeve 3. A thumb 
A radially projecting member 7 is ainxea 

, n Member 7 commonly takes the form 
rest ^ob or crosspiece 8 is mounted on member 7. Member 

12 



oiapmix ifiiMtred 7 may have a 

e4— 

I5 i gl4 

. • *• „oii 0 to the edge of opening 14. 
a «A of the container runs from the mtenor of wall 9 to the eg 

:: i— — — — -:r 

20 orcmnfereaceofwall , in „ slots 10a and 10b are 

« ,ob •» « » - 46 ^ ° f th "° Btam 
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— S10,s 

h Rg. 3. Tie slots 10a and 10b may have one or more teem 200. 

Mto* the container may be made in a single piece, it is preferred .0 

— ^opleee.CHg^Tbe^pieeeisa^gora 

^ernavmga^tvaU^a.ongl^s.otlOmeremro 

^^endofmeoontainertoadennedpomtneartbeseoondopenendofme 

^ «f tViP container and closed at the 
10 eontainer, slot 10 being open-ended at tne first open end of the contam 

secoia o P enendofmeoon,amer & ons SSl o,sl0a & ,b. Tire second piece of the 
co mamerisa„g i drmg 9 abavmgafirs 1 endandasecondend, W bereme n grdrmg 9 ats 

^edovermefirstopenendofmecontamersoastodosemeopenendof.e 
L^Uot.Preferab.oneendofmer.gisfin^oneedgeofslorlOb^ 
15 ^gslot.Ob. .obe.pbo.dmering.mposmononme.afi^oftbefirstpleoeof 

. r . nnPT1 ell d of the container 
ta a circnmferential groove on its exterior smfaoe near tne firs, open 

(Fig 20). Therigidringmsoverthefirst open end of me container nn.fi me 
^erenrlalridgesnapamtome— rentia, groove. Addmonafiy, me rigid »g 

, eop .end„fme,ongnndm^ot S oa S ,oprev M tmermg 6 omrota to gre 1 a W etome 
wall 9. 
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Fig . 4 shows how 4= needle assent of % la is contented wiftin the container 
ofH g 2 Uene e d 1 eassemhlyispositi„nedwiUnnd le oon«ain=rwi4pin7sEdably 
^ s.0,.0. C.osspieo.ShCps.o^pinTwithins.otlO. Piece 8 is sufiicienfiy 
tege .hat it cannot pass through s!o. 10 into tie httcrior of fire container, and is rigidly 
seared to a defined position aiong the length of pin 7, where fire denned position on pin 7 
U chosen so fira, huh 2 of the needle assembly is positioned a,ong fire cyhndrical axis of 
ftc container, as shown hr fire cross-secfional view of Fig. 4. More particular.,, the 
^cehetween^eaxisofhypodernficneedlelandcrosspieceSise^to^onehan 

^externa, diameter of bewail 9 of the container. This retains needle . along fte a,ds of 
4. contahrer. Removal of hnob 8 w„u!d allowpin 7 to shp on, of slot .0, causinghuh 2 
t0 fall agahtst fire hrside of wall 9. Rhrg 9a prevents pin 7 front coring fire open end of 
5lotl0 . AsshownhtFig^aisflushwifitonecdgeofslotlOa. In general, fire size of 
fte container can he chosen so as to accommodate any size syringe, rtas, if a large 
s^ge is to he used, a contahrer havhrg a large haterior diameter is re,uhed. Ue 
5 madmum diameter of fte comhinarion of huh 2 and sleeve 3 can he selected so as ,„ 

correspond ,0 fire hrterior dieter of fiae contahrer wah 9. Tta, a specific needle- 
^gassenft.havhtgaspecmchuhsizen^yhemanufacmredforeachcommonlynsed 

size. Alternative*, a standard-sized hub and s .eeve may he used in each case, 
of the sizeof fite syringe and/or container. Tbismaybe done hy varying the 
M iengfir of pin 7, so as to match me distance betwe« sleeve 3 and the wan 9 of the 



container. 
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4--a *.— 

5 different container size, as reo^ed by B^rico 

^.oisaUopoafconed^tneoontainer .assno^^.Afcaend 

10 ^^^^^^^^ 

^^s^useuoeff^^^esss^y^p^^^. 
Prtri*. to ^ of the needle bore is positioned inside 14 (Fig. 4). 

^oneU.eady^.beneeae.needde^ybee.posedbyp^bnb, 

^oeM.obed.p.^^sioUO^toose.s^bor^.Asbob, 
^ope^S — — .S.eenee.eHa^ *e 



16 



Mefcl6r ev H *^sp i n7 al » B s 1Ot .0p in 7ou t o f s 1 0U0a, m d toS p ri n g . 

— ° nS ° fSl0t 

10aaK p„ S *>=. ^ee-^ea^e^.^^W- * 

^opera.emmeMowm.maune, Hub 2 is moved forward within the container 
toto „ 1 . 1 0do fS io tl 0ann tat hep ta reaehe Stt epo ta rwhere kg s 1 0dand 1 0e 

^ leg ,0= of *. 10a. Leg 10. acts as a atop, preventing spring 16 from 

Ji.ltn retract into the container. Leg 10e also 
decompressing further and causurg needle 1 to retract mto 

prevents the user from accidental pushing put 7 out of slot 10a. 

to fig 6C slo, 10a is configured as a C-shaped s>o,, where a nrs. end of the C 
^aslotm.ersecrssiot.Oatpomtl.andasecondendlOdheshrhnewitha.or, 

^endof sloUOissepararednomthe second end of slot ,0a h, rah,, ^-shaped 
^onofslollOaopera.esmmeMowmgnranner.Huh^movedfor.ard 
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^pn^P— — 

— —- * , — M 1 0,he 

5 container. 

such teeth are in the entrance ,0 notch 10b in Fig. 7. 

20 ^^paho.ee.^po^neatapo^ot^o^e^^.o 
^.otsatete^.A^posit.nMe.eahe.eent.etee.anathe 
^en.ofthe^-.ot.Uetee.ea.e.e^or.e.ottonatto.toa 
^^his-et.antheaia.etetoftheta^P^ntenthet.hut.atse 
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enough ,„ allow a user to push tire radially projecting member through the tee*. A 
^.necbanismfor reversibly locking the needle its ^position 

prises a pan of teeth on opposite sides of the longhudinal do,, said pair of teeth bemg 
positioned near an anterior end of the tithnlar sheath. Alternatively (Fig. 6e), teeth 2O0 
5 my he portioned on opposite sides of a *. 10a which intersects slo, 10 a. a tight angle. 

As shown in Fig. 6f tire means for reversibly locking the needle assembly in its 
exposed position may comprises a fix, hook 220a which engages the radially projecting 
member 7, and the means for reversibly locking the needle assembly in its retracted 
10 position may comprise a second book 220b (no, show, in Fig. 6Q wtioh engages me 
nM y projecting member. The fir* hook is located a, «be posterior end of the 
Umgitudinal slot, and the second hook is located at the anterior end of tire longhudinal 
„„,. If radially projecting member 7 is sobstantiaUy longer than it is wide (Fig. 6g), a 
notch 7a in an edge of member 7 may be used to assist in engaging a book 220a or 220b. 
u The hook fits into the notch 7a, smbdiring the position of the radially projecting member. 

Preferably, since used syringe needles may be biohazards, the retractable syringe 
needle also includes a mechanic for irreversibly engagmg the pin near the firs, end of the 
container so as to retain a used needle in the retracted position. One version of me 
20 feeversiblelockmgmechani.mcon^risesamhdnotch 10c which intersects longitudinal 
U ,0 so that slots 10b and 10c are cohinear, extendmg from opposite sides of slot 10 
(Kg, 7). Slo. 10C is wrde enough to receive the pin engaged by the longitudinal slo,, and 

lOf extending from opposite sides of slot 10c. The 



comprises a pah of flexible projections 
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p^onshavetipswhich «— -* *' eit ° 
engaged by the slot to pass through when the pin enters to slot 10c from 
.onghudinal slo, 10, and to no. How to pin to pass toretoough to exi, slot 10c. Each 
ofto flexible projections makes an acute angle with to wail of slo. 10c, and each of to 
5 fl^eprojeaionsisdhec.edawayfronttolongirudiaaUlo.lO. The pm 7 can pass 
Ween to projections as i. enters slo. 10c (Pig. 8h), hu. h canno. exi, slo, 10c hereon 
.neprojecuonsfFig. 8c). Projections .Of are able ,o bend away from slo, 10 so as.o 

pin 7 .o pass toretoough and enter 10c, bn, toy cannot bend toward slo. ,0 so as 
t0 anow pin 7 to exi. 10c. If desired, one or more teeth 200 may be positioned hr notch 

fc proper fonctioning of to re.rac.able syringe. Teeth 200, if present, are designed so 
« to pin may be reversibly pushed into notch 10c through to dehberate application of 
a force bavmg a. leas, a first defined ma^tnde. The projections lOf are preferably 
deseed so tot force of to firs, defined ma^itude Ft is insufficient ,o force pin 7 
15 ^projections !0£ Force of a second defined magnitudeFa, greater ton to first 
defined magoinrde, is required «. force pin 7 toough projections 10£ Thus, to pin may 
be reversibly locked in,o no,ch ,0c by pushhrg i, in,o no,ch ,0c wim a force P, where 
F ,s F <F, and to pin may be irreversibly locked into no.cb 10c by pushing i, into no,cb 
,0. wub a force of F ; or grea.er. „ is possible ,o omi, no,ch 10b from to container 
20 « entire* and use no,ch 10c for bom reverb and frreversibly locking pin 7 in,o 

danism, due ,o to possibuhy of unint— y frreversibly locking pin 7 m,o no,ch 
10c when attempting to use notch 10c as a reversible lock. 
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A SK o«d version of <he mechanism for irreversibly engaging the pin in its redacted 

position shown in Fig, 9a and 9b, comprises a radiaUy-direCed peg 300, said radiany- 
^edpegbemgmonnredonanexreHor^ceofmetobmarsbea^so.baroneend 

, c^eradiany.dneaedpegisadap.edtobepushedm.ardiymrougbabo.eSO^^e 
^embmar abeam and .hrough a hole 302 in <he robolar sleeve 3. TTre radial* 

^gaborewimadiamerer mat corresponds ,o me maximum oo«er diameter ofpeg 300 
. ma, peg 300 sUdes atdaUy * mom,. 304. Motm. 304 is mourned to me side of 

tott beboreofmo U n,304i S posi ti onedabovebole30 11 n S beam,Momr,304maybe 
^ ,o abeam 10 direct*, or by means of a cap 305, as sborvn in Figs. 9a and 9b. Cap 
305 has a bole 305a tberemrongb, witb mis bole being m bne with boles 30! in me rubular 
sicam When pin 7 enters slot 10b and reversibly secures me needle assembly in a 
„ ^ctedposnion.bo^oamrongbmembmarsleevemmeneed.eassemblyisbrongbt 

fatoaB ^en t v,mbo,s30 5 aand30 1(Fi g.9c;peg300omr tt edfor clarity), rafter 
^,yloc k mgmeneedlemi«s r e,ra«edpo sa on,peg300canbesmr U l.aneonsly 

pu ^ through boles 305a, 30,, and 302, preventing movement of bob 2 relate to 
steam 9 If the neeme bas not been reversMy locked, bole 302 is no, align* with holes 
20 3 „5a m d30,,prevenm,gpeg300 6 omenga g mgho,e302b > membnlar S leeve(Hg.9d; 

peg 300 omitted for olartty). Holes 305a and 301 may have a .arger diameter than hole 
302 Preferably, a stop 306 on peg 300 bmits me depth, o which peg 300 can enter sleeve 
3 lle<)Ut e I diame,erofs,op30ai S grea,ermanmediame,erofbole302. Ascend 
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^^..^V^.oa^o.^.B^P^OO.p^^^ 
, 305a 30, md 302(T,. 9 ,>o^e 4 co^o n ),p I o i e ai o BS 303a re ^,o 

^ 9aft e 1 o«^a ti on),p I ^ S 303 a rel o 1 on get ^-- d 

camott e^.0 f 0,deda W a yft o mtk e^o f ^3.m^s i .a iffiO0lt o r 
10 ta possib 1 e«o W i« h o I a W pe g 300,res U Mng ta apenn a ne D , 1 oc k . 

Moim , 304 - no W be described in n»e de«»d Moon, 304 prefe* is 
^eda S a fiiata e I c y nndric al «be304aand a nou t e I c yU ndrioa 1 »be304, 

^p I o j eerin gfl an g e304 C a t oneend^e3040de & e S abo 1 e304dba» g a 
^^,.^00^^0^000.^0^.300,0,— ^ 
„n g ,bo t ^,- e noo g b t op I even t s t op30 6ft o m pa SS , 6 ^oo gt 
Aaexpl odedv i e W o fte c O n 9 n,«ion,sbo W nb > H 8 , £ Tube S 304aand304ba I e 

20 ^—^,0^,30, * * 

304am a y beon At ed-d 1 en m e I d i an 1 e,e I o tn abe304b m a y be S e„obee^,o,e 

* w tn v.? constructed from a single 
*u i.o *M and 305a. This allows mount 304 to be construe 
diameter of holes 301 ana ^ 

piece. 

22 



,f desired, project 303 m y .aUerhe form of a unsto-oonicaltube nrade of a 
^ te ^(F* 9 e,m-ow m dof.e^ al ^ iS ^ fe ed,o fll e 
— to aedeodofpe g 300.Ue taSt o-eoo i oal»oe i seoa ! da lwilll pe g 300, m d 
^ ^^^ed.dofp.m^-P^^^o^^of 
to ^o-cooica lt o,e, 1 es Sto ,edMa 1) ce l e tW eeo,e toW a I d lyto ee,edeodofpes 
30 0 and srop 306.^30013 — us, pushed dnou^O., 30, and 
3M resides of .e^o-conicai^e eolapse a g a b s« side ofpe 8 300. Anerthe 

0 ^sto-oonicalrubeespand Sh.ce the large end of .he nrtsto-conical rube has a 

tbiough the hole in the tubular sleeve. 

„ an alternative eurbodhnent, projections or tube 303 ttav be rigid and non- 
fle *b.e ^ianon—ho^ shouldha.ea-erdianrererdaan.he.a^ 
d^toer of tube 303 or the n— distance across protons 303. After the 
projections or rob e 303 penetrate hole 30 2 , the upper ends of prions or tube 303 act 
asstopst opreve» tt hepe g 300 ft o m be tog ^dra W n«hrough t heho,ein 4 erubular 

sleeve. 

A to d version of to nrechanism for hreversibly «h! * - "» 
de^ed.ooaaonlasaid.on^siorsoasroholdsardneed.eassenrb^aposirion 

^etheneed.eiarerr.aedv.thin^conrainerisprovided.Tbisversionof^ 
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1 » » 

rigid ring 9a mounted on wan 9 of the container; and a rigid 
tmg0 e9ba«aohod,ooneend„fri ie rigidringl 3 yalivlnghln ge 9c(F.g. 10a). Tbis 
t ongue is positioned so ft* i. extends torn to end of me container witb syringe barrel- 

5 o^esiotlO^montMootogslot.ObCslotlOeisnotpresentmtlnsembodrment). To 
gently loo, me needle assembiy it a retracted position, pin 7 is moved into slot ,0b, 
exact* as for me procedure for reversibly locking pbr 7 into position. Tbe rigid tongue ,s 
fold eu in me direction of arrow A against me externa, surface of me ring and Urevers* 
KCUied agains, me externa, surface of me ring so ma, me end of me rigid tongue biocks 

10 * e opening of sio, ,0b wbile pin 7 is urside s,o, ,0b. To accompbsb mis, me tongue is 

ano bas a ,engm wbicb is a, .east e q ua, to me sum of me .ongimdma, lengtb of me ri^d 
» g and me widm of slot ,0b. To secure me tongue aganrst me externa, surface of me 
Ag a book 9d on me rigid tongue fa*** snaps around me second end of me rigid 
15 ringCFig 10b). Hook9da,sob,oc k smeopen ng ,o Sl o.,Ob.Al,e m arive^,apost9eon 

(Eg , 0c) . A projection on me end of me rigid tongue fits too slot ,0, Mocking me 
opening to slot 10b (Fig. lOd). 

One dfficulry in manufbauring an article of mis type bes in me difficuby in gettbrg 
* pin on me needle assembly to property engage slo, ,0. For exan,,e, me bwention of 
M (vide presents a substantia^ cyUndrica, bub baving a 
pi, atiacbeu mereto positioned wnbi. a tubular container. Tue inner circumference of me 
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container is substantially the same as the outer circumference of the hub. Tie pin is 
positioned within a slot in tire wan of tire container, where each end of tire dot is closed. 
However, tins article is difficult to mannfacture inexpensively. When the hub sbdesinro 
4. container, tire radially protruding pin is blockedby tire end of the tubdar container 
5 wall, and cannot readily enter the container. 

This invention attempts to solve this problem. When tire container is manufactured 
in one piece with a slot 10 which is closed at both ends, the combination of pin 7 and 
crosspiece 8 wfflnot pass through slot 10 when the needle assembly of Eg. la is 
,0 positioned inside the container of Fig. 2. To overcome tins dfficuUy, one can position the 
needle assembly inside tire container prior to attaching phr 7, and then insert pin 7 through 
*. 10 and secure the phr to sleeve 3. Alternatively, the container may be manufactured in 
two pieces, a tubular container and rigid ring 9a. 

15 rue retractable syringe needle of the current htvention may be made by obtaining a 

needle assembly as previously described, and obtaining the previously-described contahter 
na™ga«bularwaU9wimanopen-eadedlongrmdmalslo, 10 therein (Fig. 11). Aspring 
0I other biasing means rstiren insertedinto the container. The needle assendtiy is men 
inserted into tire syringe band-recervhrg end of tire container so that pin 7 enters the open 
20 end of slot 10, and is slidabry engaged by tire longhndinal slot. Tire biasmg means engages 
to hub of the needle assembly and reversely biases the needle assembly toward a firs, 
position where the needle is concealed within the container. The rigid ring is then 
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pin 7 ftom exiting slot 10. 

.^.dlessp^^odof^^cpro^^— of 
5 ^^l^-*-"** — - — — — 

^^po^o^e^o^ceof.ewanofan^ — portion*. 

AfcttaII M— — 

secra d 1 o ngta « Sl oa3^ ft o mth e toen do f ,ep„^po^o fft e — 



10. 



Tta^h-ttM and2! are jotaed together is no, 
^^eadedeodsoo.Oa.d^^o^ed.os^a.d^seoored^ 

^a.extertor^ceof^pieco.Tne.id^^eated^a.a^e 
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Fig n, a threaded end 20a . container portion 20 is scre W ed onto a beaded end 21. 



m 

container portion 21 



on < 



Ue c „n»ie.e assembiy is maaufaetured in the follo^ng manner, sho™ in Fig. 13. 
A spring 16 andthe needle assen* are joined together by joining a first end of the spring 
t0 ridge 5 on hub 2. Tire needle , is positioned aiong the hehca! axis of the spring. TMs 
assOTbly is then positioned ^thin fire anterior portion 20 of the container so that a second 
„ end of the spring engages ridge ,5. Container portion 20 is then joined to confer 
portion 21 so that: 



a) 
b) 



slots 22 and 23 line up to form slot 10; and 
pin 7 is slidably engaged by slot 10. 



Alt«^.l« n b2i^bepo^^P0^1^ 21 SOthatpin7 
engages slot 23, and then part 20 may be Joined to pa, 21 of the container so that the 

^ouldbe taken to ensure that slots 22 and 23 are aligned so asto forma single slot 10 
20 which engages pin 7. 
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^ dantagntg the Pin * forcing it past tire rim of tire — 

Figs ^^^^euseofa^e^y^^safetvoeeoieofFis S. 

^B^n^^o-^^.a^.o^o^eof^mo^ 

^.^^s.o^of.eeve.^a^oofsea.Aoo^ 
10 ^ w^esMds^cahavepassodW^boreofneedle!. 



t0MI d toe second ead of the container, compressing tire spring aad 
tough Hole 14. In this position, the container encases a. 

then be rotated, cansing sleeve 3 to rotate. 
^^pmVtoenreralotlOa.loCnSthesvringeneed.e.topoan.on. The 

^^^^^^^ 



As 

within the container 
causing needle 1 to emerge 
15 least a portion of barrel 17. Barrel 17 may 



patient 



«» take a sample of arterial or venous blood torn a pattent. 
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nse tire contended need.e mav be discarded by rotating barreU7 in tire 
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^eba.e.may^be separated 6 o mS .eeve3,and4eo 0 a t ain e r wi «h4en=ed 1 e 
concealed thereby be discarded nshoftojury&om contact™* tiae 

laminated need!. The syfinge barrei and plunger may be discarded, or sterilized in an 



autoclave for reuse. 

5 



M sbowa in Fig. 16, k is possible ,0 secure two pins 7, eacb having a crosspiece 8 
momrt ed hereto, on a single needle assembly, where tiae two pins are directed in opposite 
action, Sucb . needle assembly ntay be ntoun.ed in a container having two slots 10, to 
opposite aides of wan 9. A transverse slot 10a to.ersects eacb slot 10, with eacb slot 10a 
10 ^otog to tiae same direction (i e., eitiaer cloche or counterclockwise, wben viewed 
ftomflte second end ofthe contaher along.be container axis). This version ofthe 
apparatus operates to tite same manner as tiae assembled apparanas of Fig. 3 . Tbe on!y 
« is that tiae presence of tiae second pin anchors bub 2 ofthe needle assembly 
more firmly along tbe axis ofthe container (Fig. 17). 
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.. Fig. 18 shows an alternative embodiment of tiae needle assembly of Fig. la. This 
embodhnen. of tiae needle assent features a hofiow straight needle 29 having two ends, 
^needle 29 extsads through ahub 30, so that a first end of me needle 29a potots to a 
toward enaction, and a second end of the needle 29b points to a reverse direction. Pto 7 
20 i.^diyconnectedwitiasaidhub.andextendstoaradialdirection Crosspiece 8 is 

^ected with the pto at a defined distauce fiom tiae bub. Prefer*, a rubber sheath 3, 
covers end 29b of needle 1. 
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Fig. 19 shows the needle assembly of Fig. 18 mounted within a container similar to 
that of Fig. 2. The container features a defined cylindrical axis and has a tubular wall 9 
with a longitudinal slot 10 therein. A first open end of the container is adapted to receive 
a receptacle for venous blood, preferably an evacuated test tube with a rubber stopper, 
5 and a second open end adapted to allow the first end of the hollow needle to pass 

therethrough. The longitudinal slot extends from the first open end of the container to a 
defined point near the second open end of the container, where the longitudinal slot is 
open-ended at the first open end of the container and closed at the second open end of the 
container. A rigid ring is positioned over the first open end of the container so as to close 
10 the open end of the longitudinal slot. A plurality of circumferential strengthening ridges 
may be positioned on the exterior surface of the container. The needle assembly is 
mounted within the container so that (i) the first end of the needle, 29a, is directed toward 
the second open end of the container, and (ii) pin 7 on the needle assembly is slidably 
engaged by longitudinal slot 10, with crosspiece 8 acting to support hub 30 so that it is 
15 positioned on the axis of the container. End 29a of needle 29 is exposed by using the 
thumb or finger to manually slide piece 8 forward toward needle-receiving opening 14, 
carrying hub 30 toward the second end of the container until the needle end 29a passes 
through opening 14 and is exposed. Piece 8 is then pushed sideways until pin 7 enters slot 
10a, locking the needle into the exposed position. The needle may then be inserted into a 
20 patient's blood vessel. The rubber sheath prevents the patient's blood from traveling 
through the needle. Positioned inside the container, there is a spring or other means for 
biasing the needle assembly towards a position where the needle is concealed inside the 
container; the biasing means acts to prevent premature exposure of the needle. 
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The double-ended safety needle additionally features a first notch 10a which 
intersects the longitudinal slot at a first defined location near fire needle-receiving openmg 
14 to the container. The needle may he reversibly secured to an exposed position by 
5 pnshing pin 7 toward opening 14 until pto 7 is positioned adjacent to notch 10a, and then 
pushing pto 10b sideways into notch 10a. The biasing means presses fire pin against the 
rear wall of notch 10a, securing the needle assembly into position. Similarly, the needle 
my be reversibly secured in a concealed position by pushing pin 7 toward opening 13 
■fl pin 7 is positioned adjacent to a second notch 10b near opentog 13 to tie container, 
10 and men pushing pin 10b sideways into notch 10b. As previously described, each of 

notches 10a and 10b may he straight transverse notches, or notches 10a and 10b may each 
independently be a T-shaped notch (as seen in Fig. 6a), a L-shaped notch (Fig. 6b), or a C- 
snaped notch (Fig. 6c). Also, each notch may be provided with teeth 200 wiich are 
spaced sufficiently closely together that me pto may not be pushed into, or out of, the 
1 5 notch without the deUberate appUcation of force. 

A means for irreversibly engaging the needle assembly to a retracted position 
comprises a third notch 10c, where notches 1 Ob and 10c are colltaear and extend to 
opposite directions fiomthe longitudinal slot as seen in Figs. 7 and 8. A pair of flexible 
20 projectionshavtogtips which contact each other extend from opposite sides ofnotch 10c. 
The tips are adapted to allow the pin engaged by the do. to pass therethrough when the 
pto enters notch 10c from the longtadfaal slot, and to not aUow the pin to pass 
therethrough to exit notch 10c. 
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Alternatively, the means for irreversibly engaging the pin may comprise a radially 
projecting peg 300 which is secured to the rigid ring by a tubular mount 304, substantially 
as seen in Figs. 9a and 9b. The tubular mount preferably takes the form of a cylinder 
having a denned axis, where the defined axis of the cylinder is directed radially outward 
from the surface of the housing. The rigid ring is positioned so that one end of the rigid 
ring is substantial* flush with one side of notch 10b (no notch 10c is present in this 
embodiment). To secure the pin in notch 10b, the peg is pushed through a series of 
coaxial holes 305a, 301, and 302, through the ring, the sheath 9, and the sleeve 3, 
respectively. Projections 303 on peg 300 then spread out and prevent peg 300 from being 
withdrawn through hole 302, effectively locking the needle assembly in place, relative to 
sleeve 9. The peg must be short enough that it will not interfere with the rearwardly 
projecting end of the hollow needle. 

Additionally, the means for irreversibly engaging the pin may comprise a rigid 
tongue attached to one end of the rigid ring by a living hinge, as seen in Figs. 10a through 
10d. The rigid ring is positioned so that the other end of the rigid ring is substantially 
flush with one side of notch 10b (no notch 10c is present in this embodiment). To secure 
the pin in notch 10b, the rigid tongue is folded against an external surface of the ring and 
irreversibly secured against the external surface of the ring so that the end of the rigid 
tongue blocks the opening of the second notch. 
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ckcumferential ridge 9g on the 

, .^oove^outheexteriorsuxfaceofthecontamerCRg^O). 

circumfeieatial groove 

• f the riod ring may fit into the open end of slot 10 to pr 
9i on the interior of the rigid ring y 

5 of the ring relative to the slot. 

„ inBg2l This receptacle is a test tube 32 having an open end. A 
sample, as shown m Bg- ft^ test tube may be 

* nf the test tube. The interior of the test time m*y 
*. «. -seals the open end ot me tesx iuu* 
tubberseptum33 seals* , H . vesse , to end of to test tube 

„ VMnle needle 29 is in the patient's blood vessel, ffle 

, * to senium 33 is inserted into opening 13 of the 
wiai s sealed* septum 

cwh31 The test tube is then pushed row 
contacts rubber sheath 31. rf 

„ a of rubber sheath 3 1 along needle 29 toward hub 30, exposin, 
pushestheendofrubber^ hber ^ ath31 and septum 33, entering the 

fle 29 End 29b of needle 29 pierces the rubber sheath 
needle 29. »^ of>(1 i P ? 9 into the test tube. 

_ be Bloodfiomthepatientthentravelsthroughhohowneedle^mt 

15 test tube. Blood tr ^ 

e e of ^ patient's blood, test tube ,2 is removea 

^Mng off the Sow 10a _ Peking the 

cannot pass througu w 
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r j „eW«n along the length of pin 7, where tne 
definedposrtxon along ,. 01ie the cylindrical axis of the contamer. 

u i. .0 of the needle assembly is postponed along the cylin 
that hub 30 of the neeui cr0S spiece 8 

MoI e pamculariy, th ^ raaJns 

i - ot the first end of the container 
opening 13, an* cap ded tQ be 

bodinK nt ofthe — v^owbe discus 

■ „• r> features a hollo* hypodenme oeedle ,8 and cy 
s howo«lFlg.K.f« tuI reeled with the hub so that 

.herethrough. The hoUow needle is ngtdly ooooeeted wt 
„ ax a passage therethrough ^ ^ 

— ohow needie for* a oo 
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is secured to one end of an adjustable-length tube 40 so tot die interior of hollow needle 
38 .uakes fluid contact whh the interior of rube 40. The tip of a syringe barrel, which may 
be cylindrical or fiusto-conical, may be ftictionafly secured to the other end of the 
.djustaHe-lengmrubesothatflreinterior of Are syringe barrel is in fluid communication 
^ the interior of the adjustable-length tube. Tube 40 ispreferabby impermeable to 
Hquids, non-elasric, and axiaDy collapse. By collapsing the rube in an axial direction, the 
leugth of tube 40 may be changed 6om a first extended length to a second contracted 
tag*. The tube may then be extended in an axial direction, restoring the length of the 
tube to the first extended length. 

A tubular sheath 43 is disposed around the adjustable-length tube 40. The tubular 
sheath 43 has a firs, end 43a which is rigidly connected wim the firs, end of the adjuslable- 
togth tube and a second end 43b having an opening 44 which is sufficiently large to allow 
the end of the hypodermic needle 38 to pass theretough. The outer surface of member 
5 1 is rigidly secured to end 43a of sheath 43. When the apparatus is not in use, the 
opening at each end of the tubular sheath may be covered by a cap (not shown in the 
drawings). The caps may screw onto the sheath, or snap onto the sheath. 

The preferred means of connecting the adjustable-length tube 40 to sheath 43 is by 
0 m e.ns of a collar ring 40e which conges an outer skirt 40f which fits over the outer 
surface of sheath 43 (Fig. 23c). The outer shir, is connected with an inner skirt 40g which 
fits inside sheath 43. A female joint 40h is rigidly connected with the inner skht of collar 
^ 4 0e in such a way that a syringe barrel may be inserted into the inner skirt of collar 
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40e and engage joint «*.' Tb. htner and ooter skitts of coflar nag 40e are connected 
by a rigid ring 40L 

rouble needle featuring the adjustable-lengtit ntbe addhmnafly features a 
5 me ans to altet tbe !engfir of «,e adjustable-!^* tube from tbe contracted length to the 

togti „f fire M sheath; and a knob ot pin 7 connected to fire bub of tbe needle 
assembly tbe knob or put slidably engages «be longitudinal slot, and may be used to 
change tbe lengfir of.be adjustable-lengfir tune front its collapsed state to its extended 

< . fc9 position along fire iengfir of fire longtadinal slot, where fire tube is contracted 
WD en fire knob is in said to position; a means for teverstbly securing fire knob at a 
^ond position along fire .eagfir of fire .ongbndina, slot, where tbe tube is extended when 

U position along the lengtboftbe longitudinal slot. 

Ue structures of fire reversible and irreversible securing means are atbstantiafly as 
fM described, w*h fire Mowing provisos, .f the peg-based permanent iocking 

ft eendofpeg,00fireteoetween(Fig.22a,fba,a U owstbepeg300,opene,ta,ebole 
30 2 , engagutg sleeve 3, without aflowing fluid flowing throng fire adjustable-length mbe 
to escape through bole 302. 
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Also, one preferred mechanism for locking the needle in the exposed position for 
an embodiment using an adjustable length tube involves the use of an L-shaped slot 10a 
(Fig. 23a). The adjustable-length tube is extended, and radially projecting member 7 

5 connected to hub 39 is pushed sideways into a transverse branch of slot 10a, and then 

backwards into the longitudinal branch of slot 10a. Although not necessary, a short spring 
may be attached to the hub or to the interior of the sheath 43, near end 43b having the 
opening for the needle. The spring acts to bias the hub, and radially projecting member 7 
attached thereto, backwards, so that member 7 is pressed against the rear wall of the 

10 longitudinalbranchofslotlOa. This holds the hub in position until the user is ready to 
retract the needle. 

Alternatively, another preferred mechanism for locking the needle in the exposed 
position for an embodiment using an adjustable length tube involves the use of a slot 10a 

15 having teeth 600 (Fig. 23b). The gap between teeth 600 is less than the width of the 
radially projecting member 7, but is large enough the member 7 can be pushed between 
teeth 600. The adjustable-length tube is extended, and radially projecting member 7 is 
pushed sideways into slot 10a through teeth 600. The teeth act to prevent member 7 from 
accidentally leaving slot 10a, holding the hub in position. Member 7 can be pushed out of 

20 slot 10a through teeth 600 when the user is ready to retract the needle. No spring is 
required in this embodiment. 
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The preferred embodiments of the adjustable-length tube 40 will now be discussed. 
The most preferred type of adjustable-length tube 40 contemplated for use in this 
invention features a series of circumferential pleats 57 disposed along the length of the 
tube, as shown in Figs. 23a and 23b. When tube 40 is in its contracted or collapsed state 
5 (Fig. 24a), pleats 57 are folded together. The adjustable-length tube may be lengthened by 
pulling one end of tube 40 (the end to which the hub is attached) away from the other, 
causing pleats 57 to unfold (Fig. 24b). 

Another embodiment of adjustable-length tube 40 is a telescoping tube made from 
10 an outer tube 40a and an inner tube 40b, as show* in Fig, 25a and 25b. The inner tube is 
shdably disposed within the outer tube. A first end of outer tube 40a is adapted to be 
secured to syringe barrel 40 through conical member 5 1, as previously described. A first 
eud of inner tube 40b is adapted to be secured to hub 39. The inner tube 40b may be 
moved from a position where tube 40b is entirely or primarily disposed within tube 40a 
15 (Fig. 25a), contracting tube 40, to a position where tube 40b is mostly exposed (Fig. 25b), 
expanding tube 40. Ridges 40c on the interior of outer tube 40a interact with a ridge 40d 
on the outer surface of tube 40b, acting as stops to prevent removal of tube 40b from tube 
40a. Preferably, a leakproof sealing material 58 is disposed between the outer surface of 
the inner tube and the inner surface of the outer tube. This sealing material may be a 
20 hydrophobic, biocompatible polymer with a low coefficient of friction, such as silicone or 

teflon. 
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When the adjustable-length tube is contracted, the hypodermic needle is entirely 
disposed within the sheath (Fig. 25c). When the adjustable-length tube is extended, the 
end of the hypodermic needle is exposed through opening 44 in the second end of the 
sheath (Fig. 25d). If desired, the interior diameter of the sheath 43 may narrow from a 
diameter which is great enough to receive the adjustable-length tube 40 to a diameter 
which is little greater than the diameter of needle 1. Ibis narrowing occurs at a point 43c 
near the opening 44. When the needle is disposed within the sheath, the pointed end of 
the needle then occupies a position where the inner diameter of the container is small (Fig. 
19a). This helps prevent the needle point from moving away from the axis of the 
container. If desired, a spring or other biasing means may bias the hub away from opening 
44. This causes the adjustable-length tube to preferentially occupy its contracted state, 
with the needle being retracted within the container. 

Preferably, the adjustable-length tube is connected to the syringe barrel by means 
of an adaptor 500. The adaptor fits inside the end of sheath 43, and is rigidly connected to 
the adjustable-length tube. The adaptor farther includes a cavity 501 adapted to 
frictionally engage the end of a syringe barrel. Ibis cavity is in fluid communication with 
the interior of the adjustable-length tube. A collar ring 502 is secured to the end of 
adaptor 500 in such a way that a gap 503 is defined between an exterior surface of the 
0 adaptor and an interior surface of the ring 502. The end of sheath 43 then slides into this 
space 503, and is rigidly secured to the exterior surface of the adaptor and/or to the 
interior surface of the ring 502. 
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This embodiment of the invention may be used to withdraw fluid samples from a 
patient's bloodstream, or to inject medicinal fluids into a patient's bloodstream A syringe 
barrel 41 having a plunger 42 slidably mounted therein may be reversftly secured to the 
other end of the adjustable-length tube 40 so that the interior of the syringe barrel is in 
5 fluid contact with the interior of the adjustable-length tube, as shown in Fig. 26. By 
raising the plunger and creating a partial vacuum within barrel 41, fluids may then be 
drawn through needle 38 (not shown in Fig. 26) and tube 40 into barrel 41. The syringe 
barrel 41 is secured to the first end of the adjustable-length tube 40 by means of a hollow 
conical member 51. The inner surface of member 5 1 defines a cylindrical or frusto-conical 
10 cavity 52 adapted to frictionally engage the tip 41a of the syringe barrel. The conical 
member 5 1 has a passage 5 la therethrough. Member 5 1 is connected to the end of the 
adjustable-length tube 40 to which hub 39 is not secured. The cavity 52 makes fluid 
contact with the interior of the adjustable-length tube 40 through the passage 51a. As the 
outer surface of member 5 1 is rigidly secured to the first end of the tubular sheath 43 
15 (sheath 43 is not shown in Fig. 21), sheath 43 is immobile relative to a syringe barrel 41 
connected to tube 40. 

A needle assembly for use with a catheter is assembled as shown in Fig. 27. 
Hollow needle 100 extends from one end of a cylindrical hub 101, and penetrates the 
20 second end of the hub. The second end of the hub is connected to a flash chamber 102 
which features a tubular side wall 103 having a first end which makes a watertight seal 
with the second end of hub 101. A small plug of absorbent material 105, such as cotton, 
is normally present in flash chamber 102, and closes the second end of tubular wall 103, 
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preventing leakage of fluids from the flash chamber. The interior of flash chamber 102 is in 
fluid communication with the interior of hollow needle 100, so that fluid may travel 
through the needle 100 into chamber 102. The tubular wall of chamber 102 is normally 
transparent or translucent, so that blood entering the flash chamber through needle 100 is 
readily visible. A stem 106 protrudes radially from hub 101. A thumbrest 107 is attached 
to stem 106. A sleeve 104 may project from the end of the flash chamber opposite to 
needle 100; this sleeve may have a radially directed hole 104a therethrough. The needle 
assembly having the flash chamber is positioned inside a container with a defined 
cylindrical axis having a tubular wall 9 with a longitudinal slot 10 therein. The container 
has a first end having an opening 109 adapted to allow the hollow needle to pass 
therethrough and a closed second end. A tubular extension 110 of the container surrounds 
opening 109. Additionally, a pair of finger rests 400 is positioned on opposite sides of the 
container, with slot 10 running therebetween (Fig. 30). The finger rests 400 are useful for 
gripping wall 9 of the container when inserting the needle into a patient. The pin of the 
needle assembly is slidably engaged by the longitudinal slot in the container, so that said 
needle assembly may be moved from a first position where the needle is within the 
container to a second position where the needle is exposed by sliding the pin toward the 
first end of the container. A spring 108 reversibly biases the needle into the first position. 
A notch 10a may be used to reversibly retain the needle in an exposed position, while a 
notch 10b may be used to reversibly retain the needle in a retracted position, exactly as 
previously described. A means for irreversibly retaining the needle in its retracted position 
may comprises a third notch 10c, where notches 10b and 10c are collinear and extend in 
opposite directions from the longitudinal slot. A pair of flexible projections having tips 
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which contact each other extend from opposite sides of the third notch, directed away 
from slot 10. The projections allow the pin engaged hy slot 10 to pass therethrough when 
the pin enters notch 10c from the longitudinal slot, and to not allow the pin to pass 
therethrough to exit notch 10c (Figs. 7 and 8). Alternatively, the container may comprises 
5 a housing having a first open end adapted to admit the needle assembly and a second open 
end adapted to admit the hollow needle, and a cap 9a at the first open end of the housing. 
The longitudinal slot extends from the first open end of the housing to a defined point near 
the second open end of the container, said longitudinal slot being open-ended at the first 
open end of the container and closed at the second open end of the container. Cap 9a 
10 blocks the open end of the longitudinal slot. The cap has a skirt that extends over the 
exterior of the housing until it reaches the edge of the first notch. Cap 9a may also serve 
to close the opening at the first open end of the housing. However, this is not necessary; 
cap 9a may leave an opening allowing access to the interior of the housing. 

15 The needle for use in catheter insertion further comprises a means for permanently 

locking the needle in a retracted position. For example, a rigid tongue may be attached to 
the cap by a living hinge. After pin 7 is positioned in slot 10b, the rigid tongue may be 
folded against the skirt of the cap and irreversibly securing against the external surface of 
the skirt so that the end of the rigid tongue blocks the opening of 10b, preventing pin 7 

20 from exiting notch 10b, exactly as previously described (Figs. 10a through lOd). 
Alternatively, the means for irreversibly engaging the pin may comprise a radially 
projecting peg 300 which is secured to the cap 9a by a tubular mount 304, substantially as 
seen in Figs. 9a and 9b, where cap 9a takes the place of 305. To secure the pin in notch 
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10b, the peg is pushed through a series of coaxial holes 305a, 301, and 302, through the 
cap 9a, the sheath 9, and a sleeve secured to the flash chamber, respectively. The sleeve is 
secured to the opposite end of the flash chamber from the hub. Projections 303 on peg 
300 then spread out and prevent peg 300 from being withdrawn through hole 302, 
effectively locking the needle assembly in place, relative to sleeve 9. Alternatively, the 
means for irreversibly engaging the pin may comprise a radially projecting peg 300 which 
is secured directly to sheath 9 by a tubular mount 304, with cap 9a being omitted. A bore 
through the tubular mount 304 is aligned with a hole 301 through the wall of sheath 9. 
Peg 300 may then be pushed through hole 301 in the sheath 9 and through hole 104a in 
the sleeve 104 attached to the catheter flash chamber, locking the retractable needle into 
position, substantially as previously described. The tubular sheath 9 has a constant 
internal diameter and the longitudinal slot 10 in the tubular sheath is open at the second 
end of the tubular sheath. The needle assembly is positioned in sheath 9 through the open 
end of sheath 9, with the pin 7(not shown in Fig. 29, for reasons of clarity) on the needle 
assembly entering the open end of slot 10 and slidably engaging the slot. A cover 307 fits 
over the second end of the tubular sheath and closes the longitudinal slot. The cover has 
an opening 308 which is large enough to allow the hollow needle to pass therethrough, but 
is too small to allow the hub of the needle assembly to pass therethrough. The cover has a 
skirt 309 that fits over the tubular sheath, said skirt having an external surface with a 
means for gripping the posterior end of the tubular sheath thereon. The gripping means 
may comprise two tabs 3 10 on opposing sides of the skirt. 
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Wheo Are reusable catheter needle is in its exposed position, a flexible oatheter 
HI having a longitudinal bote therethrough is supported by the needle 100 (Fig. 30). The 
tip of the needle is exposed through an opening a, one end of Are oatheter. The other end 
of*, oatheter is adapted to fit over extension 110, reversibly securing the catheter in 
, position. A knob or other gripping means 112 allows fine user to grasp the catheter after it 
kasbeenhtsertedintoapatient. The needle may tiren be wimdrawn ftom me catheter, 
^ 4. caAeter remaining in position in the patient. The needle is then retracted into the 
container. Normafly, the catheter is untiafly provided in position on the needle, vA a 
protective cap or sheath covering the needle and catheter. 

10 

For tiose embodiments of the invention described herein which ate intended for 
use with a catheter, it is now proposed to describe the catheter 600 intended for use with 
ftk invention (See Fig. 3 la and 3 lb). The preferred catheter 600 comprises a join. 601 
adapted to flt onto a joint on the posterior end of the tutalar sheath mounding the 
15 needle assembly. The join, on the catheter maybe a female johr, adapted to fiictionally 
mgag e a male johr. on me mbular *ea<h, or me join, on the cametcr may be adapted to 
eogage a johr. onthe mbular sheam by means of a Imer-U,c° connection. Thejoin. on 
tie catheter is connected with a firs, end of a hub 602 having a longitudinal bore 603 
therethrough. A second end of me hub is connected with a cannula 604 having a 
20 tangitudina! bore therethrough, where the bore of the cmnula is in fluid communication 
*k the longrtudina! bore of the hub. When the hub of me catheter is connected to the 
join, on tire mbular sheath, me bore of the cannula is a!so in fluid communication whh a 
.ongitudinal bore inthe join, on .he posterior end ofhembular ahead, The hub of the 
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eafoeter additionally features a trauverse bore 605, which intersects tire longitudinal bore 
fl.eretnror.gb. A stopcock 606 having a transverse bore 607 is fitted into tire bore 605. A 
handle 608 on tire stopcock allows the nser to rotate tire stopcock between a first open 
position (Fig. 31c), which allows the flow of fluid through bore 603, and a second dosed 
5 position (Fig. 319) that blocks the flow of fluid through bore 603. 

Referring now to Figures 32a, 32b, and 32c, the sheath 9 is shown having three 
different embodiments of tire longitudinal slot 10. Tbe operation of each of these 
embodiments will be explained in fitil be!ov, In figure 32a, the slot 10 terminates in a 
10 crossslotlOawhichextendsaiongtheontsidewalloftheaheamS. Slot 10 a men ttrms 
Wde^estoformashortsecondlonghndhralportionlOb in me anterior direction.. In 
Figure 32 b, me longhndinal slot 10 also has a cross slot portion 10a. However, in this 
embodiment, the cross slot 10a terminates in a round portion 10c. The diameter of the 
r „und portion 10c is sized to be a tight St with the diameter of the post 7 when tire post 7 
„ is rotated to engage tire cross slot.. In Figure 32c, me longitudinal slo. 10 is tapered at the 
posterior end snch mat me post 7 will wedge tightly in tire slot when me needle is in the 
exposed position. 



The means 



for reversibly locking the needle assembly is basically the same as 



20 described above* connection with Fisrres 11-17. However, foe cross slot foown in 
Figure 32a may be used instead of foe plain slot of Figures 1 1-17. To reversMy lock tire 
needle in foe exposed position using foe cross slot of Figure 32a, foe post 7 attached ,o 
foe cross piece 61 1, is moved to foe posterior end of foe .ongfludiual *. 10 and then 



45 



rotated along the cross slot 10a. When the post reaches the second longitudinal slot 10b, 
the spring 16 draws the post 7 into the short slot 10b locking the needle in the exposed 
position. To reversibly lock the needle in the exposed position using the embodiment of 
Figure 32b, the post 7 is again moved to the posterior end of the longitudinal slot 10. The 
5 post 7 is rotated along the cross slot 10a to the round portion 10c. The round portion 10 c 
is formed to provide a tight fit with the diameter of the post 7. When the post 7 reaches 
the round portion 10c, the post is forced past the restricted portion lOd .and clicked into 
the round portion 10c. In this position, the needle assembly is locked in the exposed 
position until the post 7 forced out of the round portion and returned to the longitudinal 
10 slot to return to the anterior end of the sheath. When this reversible locking means is used 
the spring 16 is not required. 

Referring now to Figures 33a, 33b, and 33c, and 32d, there are illustrated various 
means for reversibly locking the needle in the exposed position or the reversible retracted 

15 position. In Figure 32a, the sheath 9 is shown with its longitudinal slot 10 terminating at 
the posterior end in a cross slot 10a connected to a short longitudinal slot 10b. In Figure 
32 b, the reversible locking slot at the posterior end of the sheath terminates in a round 
opening sized to fit the diameter of the post member described below. At the anterior end 
of this sheath and the sheath of Figure 32a second cross slot 10a is provided. However in 

20 this cross slot teeth 200 are provided to engage the post of the sliding mechanism and 
reversibly lock the post in the retracted position. When a reversible locking provision is 
required, the cover 609 is provided with a lateral opening, 609' (in Figure 34d,) to allow 
the post to be rotated into the reversible locking slot at the anterior end of the sheath. 
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The body of the device of this invention is completed by the attachment of a cap 9a 
at the anterior end of the sheath. The importance of the cap will be shown in the following 
description. 

Figures 33a and 33b, there is illustrated an embodiment for permanently locking 
the needle assembly in the retracted position In this configuration, the post 7 and its 
attached cross piece 611 with its attached needle assembly are moved to the anterior end 
of the slot 10. A pin 614 is attached to the cap 9 and protrudes above the cap outer 
surface. As shown, the pin may has a tapered upper surface however the pin may be 
configured with a flat top surface. As the post slides into the slot 620 in the cap 9, the 
tapered bottom surface the cross piece 612 slides over the post 614. When the opening 
612 in the cross piece is centered on the post 614, the cross piece drops over the post 
thus locking the needle in the retracted position as shown in Figure 33b. The cover 609 
over the pin 614 prevents access to the cross piece after the permanent locking procedure 
is completed thus preventing moving the needle back into the exposed position.. In figure 
33c, the hole 612a is a blind hole closed at its top surface and in Figure 33d, the hole 612 
is a similar blind hole having a hemispherical shape. In this case the pin 6 14 would be 
formed in a complementary hemispherical shape. This feature enhances the security of the 
device by preventing access to the locking feature of the device. A plan view of this 
embodiment is shown in Figure 33d. In this embodiment the cap 9a serves as the 
attachment point for the permanent locking mechanism and cover. Here, the cap is open 
at its anterior end to allow a syringe to be inserted and connected to the hub 3 of the 
needle assembly A spring 16 is provided as before which biases the needle assembly in the 
direction of the anterior end when it is compressed. 
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Referring now to Figures 34 a and 34b, there is shown a further embodiment of the 
mechanism for permanently locking the needle in the retracted position. In this 
embodiment, the crosspiece 608, attached to the needle by post 7, is provided at its 
anterior end with a downwardly formed hook 608a. This hook is formed at approximately 
5 90 degrees to the upper surface of the cross piece 608. On the cap 9a of the sheath 9 
there is provided, a flexible resilient ramp 610 under the cover 609. To lock the needle 
permanently in the retracted position, the cross piece attached to the needle is moved to 
the extreme anterior end of the longitudinal slot 10 in the sheath and into the slot 620 in 
the cap. The hook 608 rides on top of the ramp 610 depressing it moving it downward 
10 until the hook 608a passes the anterior end of the ramp. At this point, the ramp springs up 
under the cross piece to its original position thus causing the hook 608a to trap the cross 
piece and needle permanently in the retracted position. A partial plan view of this 
embodiment is shown in Figure 34c. 

15 When a reversible locking position is required, the cover member 609 , shown 

enlarged in Figure 34d. is provided with a lateral opening to allow the post 7 to enter the 
cross slot 10a and hold the needle reversibly locked in the retracted position in the 
manner described above. Reversible locking is achieved when the post 7 supporting cross 
piece is aligned with the slot 10b. The cross piece and needle are then rotated about the 

20 longitudinal axis of the sheath to move the post 7 into the slot 10b thus preventing the 
needle from moving to the exposed position until the user releases the lock formed by the 
slot 10b and the internal teeth 200.. The same provision applies to the embodiment of 
figure 33 . 
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Figure 34e shown an alternate embodiment of the device of Figure 34a. In this 
embodiment, the cross is supoplied with the sams hook 608a. However, in this 
embobiment, the ramp 6 10 has only a slightly upraised anterior end. However in this case, 
there is provided in the cap 9a a cavity 626 under the ramp 610. Here, when the cross 
piece 608 and its hook portion 608 passes over the ramp, it depresses the ramp onto the 
cavity 626 allowing the kook 608a to pass over the anterior end of the ramp. As in the 
previous embodiment, when the hook 608a the anterior end of the ramp 610, the ramp 
pops out of the cavity 626 and is trapped behind the hook 608a to achieve a permanent 
locking position for the needle assembly. 

Referring now to Figures 35a through 35f, there is illustrated another embodiment 
of the invention which may be used to draw blood from a patient. This embodiment 
utilizes the principal features of the permanent locking mechanism illustrated in Figures 33 
and 34. In this embodiment,^ reversible locking mechanism is used only as a shipping 
lock or to place the needle in position for insertion. This reversible locking mechanism is 
the same as that illustrated at the posterior end of the sheath in Figures 32a,b and c. The 
needle 1 is in the extended position in the initial shipping lock condition. Figure 35b 
illustrates the shipping lock using the cross slots 10a and 10b which forms an L shaped 
opening in the sheath walL In order to protect the user, a removable cover 6 18 is placed 
over the needle 1 in the well known manner. The needle assembly is attached to the cross 
piece 61 1 as discussed in connection with Figures 33 and 34 however in this embodiment, 
the hub 3 shown in Figures 33 and 34 is changed to the cylindrical configuration shown at 
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624. The sheath 9 has a longitudinal slot 10 in which the cross piece and needle are free 
to slide. The cross piece 61 1 is provided with a butterfly wing-like gripping device 616 . 
In this embodiment one of the permanent locking devices shown in Figures 33 or 34 is 
provided on the cap 9 at the anterior end of the sheath 9 and operate in the same manner 
5 as described in connection with these last mentioned figures. Here, the needlel is attached 
to a body member 624 which has a flexible tube 620 attached. This tube passes through 
the open anterior end of the cap 9a. At the distal end of the tube 620 , there is provided a 
connector member 622 illustrated in detail in Figures 35d and 35e. In Figure 35d, a 
frustro-conical opening is provided in the connector 622 to accommodate a syringe for 
10 drawing blood. In Figure 3 5e, a hollow needle 628 is attached to the tube 620. This 
needle is covered by a soft rubber sheath 630. This device is used in conjunction with a 
tube under a vacuum which is sealed by a rubber septum The needle 1 is inserted through 
the septum after piercing the cover 630. The vacuum in the tube draws the blood into the 
tube. This process is illustrated in Figure 21 above. The operation of the device of Figure 
15 35 is as follows. First the protective cover is removed from the needle. The needle is then 
inserted into the patient's blood vessel using the butterfly wing-like device 616. After the 
withdrawal is completed either by a syringe or a vacuumized tube , the cross piece and its 
attached needle are moved to the anterior end of slot 10 and the cross piece 612 is 
permanently locked in position and the assembly is ready to be discarded in the usual 
20 manner. Figure 35c illustrates another reversible locking means for the needle of this 

embodiment. Here the longitudinal slot 10 is tapered at its posterior end to a dimension 
slightly smaller than the diameter of the post 7. To use the device and for safe shipping, 
the post 7 is moved to the posterior end of the longitudinal slot 10 until it wedges in the 
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tapered portion of the slot . This wedging action creats a reversible locking means for the 
needle. 

Referring now to Figure 36a, there is shown an embodiment of the invention used 
for inserting a catheter into the patient. The needle 1 is attached to a small flash container 
627 in the sheath 9 and inserted through the catheter 630. The catheter and needle are 
covered by a removeable protector 634. A reversible locking mechanism is provided at 
the anterior end of the longitudinal slot 10. This reversible locking is provided by either 
the means shown in Figure 36c or the tapered slot of Figure 36b. The operation of these 
locking means is the same as discussed in connection with Figures 33 and 34 when like 
means are used. The operation of this device is described in detail in connection with 
Figures 27 and 28. However, in this embodiment, one of the permanent locking systems 
described in connection with Figures 33 and 34 is applied in order to permanently lock 
the needle is a retracted position for safe disposal. In this embodiment, the spring 16 is not 
required. Also, Since no reversible locking means is provided at the anterior end, the 
cover 609 will have solid walls on both sides and the anterior end forming a closed box 
having only its posterior end open. In addition, since no access is required from the 
anterior end of the device as it was in the previously described embodiments, the cap 9a 
is closed on its anterior end. 

Referring now to Figures 37, 37a and 37b there is shown another embodiment of 
the invention described in connection with Figures 23a 23b and 23c. In this embodiment, 
a flexible tube is provided in the body of the device and it is connected to a needle 1 at the 
posterior end and terminates at a collar ring 40e. As discussed in connection with Figure 
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23, the end attachment in the collar 40e is adapted to engage a syringe. The Collar 40e 
replaces the cap described in connection with Figures 32,33 and 34. However, in this 
embodiment, the pin 614 of the permanent locking system is attached to the outer surface 
of the collar 40e at the anterior end of the longitudinal slot 10. The opening 612 in the 
cross piece 6 1 1 locks on the pin 614 when the cross piece 61 1 is moved to the extreme 
anterior end of the slot 10. 

Figure 37a illustrates the permanent locking mechanism of Figure 33 applied to 
the embodiment of this Figure 37. Again, the ramp 610 is attached to the collar 40e and 
has its anterior end raised from the surface of the collar. The cross piece 608 ha a hook 
member 608a at its anterior end which lock over the anterior end of the ramp 610 when 
the cross piece is moved to the extreme anterior end of the longitudinal slot 10 after the 
cross piece depresses the ramp 610 and then releases it to return to its original raised 
condition under hook of the cross piece 608. Figure 37 b illustrates the hook locking 
system of Figure 34e, attached to the collar 40e instead of the cap 9a of Figure 34e. 
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In the alternate embodiment of Fig. 38, the sleeve is identified as sleeve 701 to which the 
needle 701 is attached. The sleeve 703 has a post 707 which includes a knurled top surface 708. 
The post 707 has a pin 709 including a ramp surface 710. 

The sleeve 703 fits into a space 712 of a cap 714. The cap 714 includes a shoulder 716 
which with the outer wall of the cap defines a space 718. The space 718 accommodates the 
upper part of the post 707 such that when the post 707 is inserted into the space 718, the ramp 
surface 710 of the pin 709 engages the surface 720 and is "squeezed" as it is inserted. The 
shoulder 716 includes an aperture 722 into which the squeezed pin 709 is injected due to the 
inherent spring force in the pin 709 due to the squeezed insertion. Once the pin 709 is received 
in the aperture 722 the sleeve 703 is locked . 

The space 71 8 of the cap 714 includes at least one lateral wall 724 which partly defines 
the space 718. The side opposite to the lateral wall 724 either has no wall or a partial lateral 
wall. In Fig. 38 the opposite side is shown without a lateral wall. The opening defined by the 
lack of an opposite lateral wall , or only a partial opposite lateral wall permits the sleeve 703 to 
be rotated into a slot in the sheath 726, shown only schematically in Fig. 38. The slot in the 
sheath 726 in basically similar to that shown in the other embodiments. 

The configuration of the pin 709 and the aperture 722 can have any desired shape so long 
as they are compatible so that the aperture can receive the pin. 

Thus it can be seen that there is herein provided means for securely locking a used 
hypodermic needle assembly in a permanent, non-reversible position preparing it for safe 
disposal in an appropriate safe container. 
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